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The performance and reliability of modern Micro Electro Mechanical Systems (MEMS) and Integrated Circuits (ICs)
are benefitting from the use of unconventional thin films, including porous oxides and polymers for
low-dielectric-constant passivation, diamond films for passivation of high-power circuits, and monocrystalline silicon
films in cantilevers and transistors made from silicon-on-insulator (SOI) substrates.  The present work describes
measurements of the thermal properties of these films together with data demonstrating their impact on microdevice
temperature fields and reliability. 
 
The measurements make use of unique optical thermal mapping techniques developed in our laboratory [1-3], including
near-field optical thermometry (NFOT).  NFOT overcomes the diffraction-limited spatial resolution of conventional
far-field techniques by scanning a tapered optical fiber within nanometers of the sample surface.  The optical
techniques capture temperature fields with nanosecond temporal resolution and sub-wavelength spatial resolution,
which helps to strongly localize the region within which thermal properties are interrogated. 
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